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ABSTRACT

Background: Thirty percent of children with acute otitis media (AOM) experience symptoms < 7 days after
initiating treatment, highlighting the importance of comprehensive discharge instructions.

Methods: We randomized caregivers of children 6 months to 17 years presenting to the emergency department (ED)
with AOM to discharge instructions using a video on management of pain and fever to a paper handout. The primary
outcome was the AOM Severity of Symptom (AOM-SOS) score at 72 hours postdischarge. Secondary outcomes
included caregiver knowledge (10-item survey), absenteeism, recidivism, and satisfaction (5-item Likert scale).

Results: A total of 219 caregivers were randomized and 149 completed the 72-hour follow-up (72 paper and 77
video). The median (IQR) AOM-SOS score for the video was signiﬁcantly lower than paper, even after adjusting
for preintervention AOM-SOS score and medication at home (8 [7–11] vs. 10 [7–13], respectively; p = 0.004).
There were no signiﬁcant differences between video and paper in mean (SD) knowledge score (9.2 [1.3] vs.
8.8 [1.8], respectively; p = 0.07), mean (SD) number of children that returned to a health care provider (8/77
vs. 10/72, respectively; p = 0.49), mean (SD) number of daycare/school days missed by child (1.2 [1.5] vs. 1.1
[2.1], respectively; p = 0.62), mean (SD) number of workdays missed by caregiver (0.5 [1] vs. 0.8 [2],
respectively; p = 0.05), or median (IQR) satisfaction score (5 [4–5] vs. 5 [4–5], respectively; p = 0.3).
Conclusions: Video discharge instructions in the ED are associated with less perceived AOM symptomatology
compared to a paper handout.
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A

that video discharge instructions were superior to a
paper handout with respect to the AOM Symptom
Severity Score (AOM-SOS).25 We recruited participants from the pediatric ED of the Children’s Hospital, London Health Sciences Center in London,
Ontario, Canada, from March 2017 to June 2018.
Our institution is a tertiary care pediatric center with
an average annual census of 35,000 visits, including
approximately 400 patients with AOM. The study
received approval from Western University’s Health
Sciences Research Ethics Board.

cute otitis media (AOM) is the most commonly
diagnosed illness in children after viral upper respiratory tract infections1 and is the most common indication for antibiotic prescription.2 Despite the
introduction of the pneumococcal conjugate vaccine,
60% of children have experienced at least one episode
of AOM by age 3.3 Costs associated with AOM remain
substantial,4 and parents often visit health care providers for pain and fever.5 Children less than 5 years
have the highest incidence of AOM,4 and more than
one-third experience pain, fever, or both 3 to 7 days following treatment.6 Almost three-quarters of parents
report a significant impact on their work attendance and
identify pain and disturbed sleep as the most important
sources of AOM-related burden.7 Survey data suggest
high levels of parental uncertainty regarding the treatment of AOM.8 Moreover, less than 30% of U.S. parents with children with AOM receive instructions on
pain management,9 and only a minority of parents
report reading discharge instructions.10 It has become
abundantly clear there is an urgent need to improve the
delivery of discharge instructions for AOM.
The Seamless Transitions and Re (Admission) Network (STARNet) initiative has focused on improving
the transition of care from health care setting to
home11,12 and adequate discharge instructions are an
essential component of optimal transition. Unfortunately, discharge instructions are often complex,13 and
inadequate parental comprehension has been linked
to medication errors,14 suboptimal postdischarge
care,15 and unnecessary return visits.16 Among parents
who receive discharge instructions in the emergency
department (ED), 30% to 50% commit dosing errors
and up to 40% fail to administer medications.12
Standardized discharge instructions are preferred to verbal summaries by parents,17 are associated with decreased
medication error rates,18,19 and may be facilitated by video
technology. Video technology has been used in pediatric
lacerations, sprains, fever, and head injury18,20–22 and is
preferred over paper instructions.23,24 However, no study
has explored the effectiveness of video technology for discharge instruction in AOM. We sought to examine the
effectiveness of video discharge instructions in the ED
among parents of children with AOM.
METHODS
Study Design and Setting
We conducted an open-label, parallel group, randomized, two-arm superiority trial to test the hypothesis

Participants
We included parents of children age 6 months to 17
years who had a chief complaint of otalgia in the setting of an upper respiratory tract infection and where
the treating physician was at least 50% certain of a
clinical diagnosis of AOM. The physician reported
diagnostic certainty along a 100-mm visual analog scale
and based his/her rating on color photographs of
AOM from published diagnostic criteria.26 We
excluded parents who were not the primary care provider, had poor English proficiency, lacked Internet or
telephone access, and whose children had a preexisting diagnosis of AOM (<72 hours old), other concomitant diagnoses (pneumonia, urinary tract
infection, gastroenteritis, sinusitis, or any other condition requiring antibiotics and/or admission to hospital), tympanostomy tubes, or acute tympanic
membrane perforation. Parents were offered a $5 gift
card as compensation for study participation.
A research assistant (RA), unaware of the study
hypothesis, assessed eligibility, obtained informed consent, and performed all correspondence with participants. Participants were recruited consecutively for
7 days a week between 10 AM and 10 PM (based on RA
availability) following the initial physician assessment.
Tool Development
Development of the study materials (knowledge questionnaire, paper, and video instructions) followed published guidelines27 and were in keeping with a grade 8
literacy level. Information in the video included signs
and symptoms, analgesia, and when to seek medical
help. The video can be accessed at https://vimeo.c
om/334292365. The video’s content was informed by
a focus group of two pediatric residents, a pediatric
emergency nurse, and a pediatric emergency physician.
It was pretested among three pediatric emergency
physicians and pilot tested among seven parents with
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no health care background who were asked to rate it
for length, ease of comprehension, and face validity.27
The video was created using Easy Sketch Pro3 and
administered using a Wi-Fi–enabled iPad. The development, pretesting, and pilot testing of the paper
instructions was performed by the identical focus
group. Information in the paper instructions (Data
Supplement S1, Appendix S1, available as supporting
information in the online version of this paper, which
is available at http://onlinelibrary.wiley.com/doi/10.
1111/acem.13839/full) was identical to the video.
To assess information acquisition, we used a novel
10-item multiple-choice knowledge questionnaire
scored out of 10. Each item had one correct answer,
an unsure option, and no penalty for guessing (Data
Supplement S1, Appendix S2). Questions were limited
to information presented in the paper and video
instructions. The development, pretesting, and pilot
testing of the knowledge questionnaire was performed
by the identical focus group.
Protocol
Following informed consent, participants were randomized and allocated through a centralized computer-based
service (Research Randomizer) to either video or paperbased discharge instructions using permuted block sizes
of 4 or 6. Prior to receiving the interventions, participants completed the knowledge questionnaire and baseline AOM-SOS. The AOM-SOS is a validated parentreported measure of AOM symptomatology28 in children as young as 6 months.28 Scores range from 0 to
14, with higher scores indicative of greater symptom
severity (Data Supplement S1, Appendix S3). The internal consistency of the AOM-SOS is good, with a Cronbach’s alpha of 0.84. The mean scores were
significantly different in children with and without a
diagnosis of AOM, suggesting good discriminant validity. In addition, scores increased significantly in children who developed AOM and decreased significantly
in children whose infection resolved, suggesting good
responsiveness.25 The interventions were administered
by the RA immediately prior to discharge. Immediately
after the video had ended and the parents indicated to
the RA they had read the handout, the identical knowledge questionnaire was administered. Participants then
completed the both subscales of the State-Trait Anxiety
Inventory (STAI).29 The STAI State and Trait subscales
are scored out of 80 and have been used to assess baseline (trait) and illness-related (state) parental distress
related to childhood illness.30 The internal consistency

1329

of the STAI is high, ranging from 0.86 in high school
students to 0.95 in military recruits. In terms of content
validity, the STAI correlates well with other measures of
anxiety.31 Participants were permitted to take the paper
instructions home or were provided with a unique link
to access the video online to accurately track the number of times the video was accessed. Participants in the
video group did not receive paper instructions. All participants were asked to refrain from accessing other educational materials. Parents’ questions were answered by
the treating physician or RA. However, the bedside
nurse and treating physician were asked not to provide
any other type of discharge instructions. The RA was
present to ensure protocol adherence.
Following discharge, all parents received a daily
phone call for 3 consecutive days to complete the
AOM-SOS. They were also asked to recall in the past
24 hours any medications administered and doses.
On the third day, parents completed a survey assessing
their satisfaction with the intervention using a 5-item
Likert scale (very unsatisfied = 1, unsatisfied = 2, neutral = 3, satisfied = 4, very satisfied = 5). They were
also asked to report the number of missed days of daycare, school, or work; the number of return visits to a
health care provider; whether or not analgesia was
administered; and any resources used to learn about
AOM since discharge. Additionally, they were asked
to confirm that they were the only individual who
watched the video.
Outcomes and Analysis
The primary outcome was the AOM-SOS score on
day 3 postdischarge, aligning with the Canadian Institutes of Health Research Strategy for Patient Oriented
Research framework that specifies the integration of
new knowledge about analgesia into clinical practice,
i.e., managing symptoms postdischarge.32 The primary
outcome was analyzed using ordinal logistic regression
adjusted for preintervention AOM-SOS score and
analgesia and antibiotic use at home. We believed
day 3 would reflect an optimal balance between follow-up adherence and expected resolution of symptoms, as a previous study found that antipyretics and
analgesics were used, on average, for 3.6 days in children receiving antibiotics for AOM.33 Secondary outcomes included knowledge questionnaire scores,
STAI scores, parental satisfaction with the intervention, number of days missed of school or daycare
(child) and work (parent), proportion of children with
at least one return visit to a healthcare provider, and
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proportion of children who received analgesia. Postintervention knowledge questionnaire scores were analyzed using ANCOVA adjusted for preintervention
scores. Parent satisfaction was analyzed using ordinal
logistic regression. STAI scores were analyzed using
independent-samples t-tests. Absenteeism was analyzed
using negative binomial regression to account for
minor overdispersion in the data. Observations were
independent and the data were tested for normality
and whether linearity existed. Collinearity was examined with tolerance values and all were sufficient. Categorical outcomes were analyzed using the Pearson
chi-square. We performed three post-hoc analyses: the
proportion of participants who achieved a >55%
reduction in AOM-SOS scores within three days, subgroup analyses for the primary outcome using a test
of interaction based on type of AOM (unilateral vs.
bilateral) and age (<2 vs. >2 years). For each ordinal
logistic regression analysis, we first verified that the
omnibus test was significant before looking further at
the model predictors. Analyses were by intention to
treat.
We calculated a sample size based on a minimal
clinically important reduction in AOM-SOS score of
55%.34 Assuming a standard deviation (SD) of 3.43,25
a type I error rate of 5% and 90% power, 60 individuals/group were required. Based on previous work
requiring a 72-hour follow-up,24 the sample size was
increased by 65% for loss to follow-up and 10% for
dropouts, giving a rounded sample size of 105 individuals per group. All data were recorded using the
Research Electronic Data Capture (REDCap)35 platform and analyzed using SPSS (version 24, IBM
SPSS). p-values of <0.05 were used to reject the null
hypothesis of no difference between groups.
RESULTS
Participants
Of 5,334 parents screened for eligibility, 219 were randomized and analyzed and 149 completed the primary
outcome (77 video, 72 paper instructions; Figure 1).
Children included 107 of 219 (48.9%) females with
an overall mean (SD) age of 2.9 (2.8) years and
41 of 219 (18.7%) were not offered analgesia prior to
arrival (Table 1). There were no crossovers. Additional
resources (Internet, paper documents, advice from a
health care provider) were reportedly accessed by 15 of
77 (19.5%) and 13 of 72 (18.1%) in video and paper
groups, respectively.

Primary Outcome
Only six of 109 (5.5%) of participants watched the
video again, following discharge. Despite this, the median (interquartile range [IQR]) AOM-SOS score in the
video group was significantly lower than the paper
group on day 3, even after adjusting for preintervention AOM-SOS and medication use (analgesics and
antibiotics) (1 [4] vs. 3 [6], respectively; p = 0.004;
unadjusted for medication use, p = 0.007; Table 2).
There was no significant effect of type of AOM (unilateral versus bilateral, p = 0.93) or age of child (< 2
or >2 years, p = 0.15) on the between group difference in AOM-SOS score on day 3. The proportion of
participants in the video versus paper groups that
achieved at least a 55% reduction in AOM-SOS score
within 3 days of discharge was 63/79 (79.7%) versus
50/73 (68.5%; p = 0.11), respectively.
Secondary Outcomes
There were no significant differences in knowledge
gain. Parents in the video group had a significantly
lower mean (SD) STAI State (32.3 [10.7] vs. 35.5
[12.1], respectively; delta = 3.2; 95% confidence
interval [CI] = –6.3 to –0.1; p = 0.04] but not Trait
score (33.5 [8.9] vs. 35.8 [10.6], respectively;
delta = 2.33; 95% CI = –4.9 to 0.3; p = 0.09). There
were no significant differences in functional outcomes
(return visits to a health care provider, absenteeism
from daycare/school or work) or the number of children receiving antibiotics or analgesics following discharge (Table 3) . The level of satisfaction was high in
both groups (Table 4).
DISCUSSION
We found that discharge instructions delivered using a
video was well received and superior to a paper handout in reducing AOM symptomatology but not functional outcomes. Given the logistic advantages of using
a video to provide discharge instructions in a busy
ED, this approach should be strongly considered, particularly when time and space constraints hamper
efforts to engage in a dialogue.
Although AOM symptomatology appeared to be significantly better in the video group, the majority of
children in both groups achieved a clinically meaningful reduction (≥55%)34 in AOM-SOS scores (Table 2).
This was not unexpected because the identical discharge instructions were provided to both groups, differing only by the educational format. In addition, our
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Assessed for eligibility (n=5334)

Excluded (n=5115)
-Refused to participate (n=162)
-Not meeting inclusion criteria (n=4953)

Randomized (n=219)

Video (n=109)

Paper handout (n=110)

Withdrew (n=4)
Did not complete follow up (n=30)

Completed (n=77)

Withdrew (n=7)
Did not complete follow up (n=31)

Completed (n=72)

Figure 1 Flow of participants through the trial.

sample was composed of a relatively educated group of
parents where more than two-thirds had a postsecondary degree and had previously cared for children
with AOM. As a possible consequence, both groups
scored below the STAI threshold36,37 for clinically significant situational anxiety38 and scored high on the
postintervention knowledge questionnaire (Table 4).
We surmise that participants in both groups were
quite capable, at baseline, of managing their child’s
symptoms.
The clinical resolution observed in both groups
occurred sooner than has been previously described,
particularly in the video group (day 2 vs. day 3).28
Rovers et al.6 found that 37% of 824 children across
six randomized trials experienced a “prolonged”
course of AOM, defined as “pain and/or fever at 3 to
7 days.” The authors identified 1) age less than 2
years and 2) bilateral AOM as independent risk factors for a prolonged course. We did not find a significant subgroup effect of these variables but our study
was likely not powered to detect differences in AOMSOS scores based on these covariates. The AOM-SOS
incorporates both pain and fever, and in our study,
which included 108 of 219 (49.8%) children less than
2 years and 33 of 219 (15.1%) children with bilateral
AOM, almost 80% in the video group experienced
near complete symptom resolution by day 3. The median AOM-SOS score in the video group on day 3 was

1, consistent with that reported for children without
AOM.25
Although the majority of parents (178/219, 81.3%)
across groups offered analgesia to their children prior
to arrival, analgesic use was not universal. In comparison, across groups, a lower proportion of children
received analgesia at home for days 1 (135/178,
75.8%) and 2 (98/167, 58.7%), despite high AOMSOS scores. This may reflect a misconception that
antibiotics have analgesic benefits or that analgesia is
no longer a priority once antibiotic therapy has been
initiated. Almost 57% of parents in a recent German
study believed that antibiotics “rapidly relieve earache.”8 To ensure compliance with the American
Academy of Pediatrics guidelines,26 our findings
underscore that health care providers should emphasize to parents the importance of providing appropriate
analgesia in the first 3 days of treating AOM, whether
or not antibiotics are prescribed.
Our study design lacked a negative control group
that received no discharge instructions as this would
have been below the standard of care at our institution. This makes it difficult to draw conclusions about
the absolute benefit of providing any form of discharge
instructions (video or paper). Although not specific to
AOM, video discharge instructions provided to parents in the ED setting have consistently been associated with improved knowledge.18,20,22,24,36,39 In
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Table 1
Demographic Characteristics of Participants and Children
Paper
Instructions
(n = 110)

Educational
Video
(n = 109)

Table 2
AOM-SOS Scoresa
Paper Instructions
Preintervention

Sex of childa
Female

55 (50)

52 (47.7)

Male

55 (50)

57 (52.3)

Child age (years)

3.0 (3.0)

<2

56 (50.9)

>2

54 (49.1)

2.9 (2.5)

Day 1
Day 2

52 (47.7)
57 (52.3)

Day 3

Child offered analgesia prior to arrival
Yes

86 (78.2)

92 (84.4)

No

24 (21.8)

17 (15.6)

Mother

84 (76.4)

91 (82.7)

Father

22 (20)

15 (13.6)

Caregiver identitya

Other
Degree of physician certainty in
AOM diagnosis using 100 mm
VAS (0 = least certain;
100 = most certain)

4 (3.6)
92.1 (14.8)

94 (85.5)

92 (84.4)

Bilateral

16 (14.5)

17 (15.6)

Yes

71 (64.5)

76 (69.7)

No

39 (35.5)

33 (30.3)

University or greaterb

37 (33.6)

38 (34.9)

College

38 (34.5)

46 (42.2)

Previous AOMa

Caregiver highest education levela

Elementary school

0 (0)
27 (24.5)

(n = 89)

(n = 89)

6 (5.5)

5 (5)

(n = 80)

(n = 87)

4.5 (6)

2 (4)

(n = 72)

(n = 77)

3 (6)

1 (4)

Table 3
Provision of Analgesia and Antibiotics by Caregiver Following Discharge

0 (0)

Paper Instructions

Educational Video

Day 1

(n = 89)
69 (77.5)

(n = 89)
66 (74.2)

0.59

Day 2

(n = 80)
53 (66.3)

(n = 87)
45 (51.7)

0.05

Day 3

(n = 72)
34 (47.2)

(n = 77)
27 (35.1)

0.16

Day 1

(n = 89)
80 (89.9)

(n = 89)
83 (93.3)

0.42

Day 2

(n = 80)
72 (90)

(n = 87)
80 (92)

0.68

Day 3

(n = 72)
63 (87.5)

(n = 77)
72 (93.5)

0.33

Analgesia

6 (5.5)

1 (0.9)

Employment in a health care ﬁeld (previous or current)
Yes

28 (25.5)

33 (30.3)

No

82 (74.5)

76 (69.7)

86 (78.2)

89 (81.7)

Medication prescribeda
Amoxicillin-clavulanate

6 (5.5)

5 (4.6)

Cefprozil

9 (8.2)

8 (7.3)

Clarithromycin

4 (3.6)

0 (0)

Other

5 (4.5)

7 (6.4)

Data are reported as n (%) or mean (SD).
AOM = acute otitis media; VAS = visual analog scale.
a
Percentage of total in column.
b
Bachelor’s degree, master’s degree, or professional school.

contrast, much fewer studies have explored the effectiveness of video discharge instructions on diseasespecific health outcomes37 and compliance.40 In our
sample, recidivism and work/school/daycare absenteeism was uncommon. Absenteeism is likely dependent not only on the disease but on regional

p-value

a

Antibioticsb

24 (22)
a

Amoxicillin

8 (4)

Data are reported as median (IQR).
AOM-SOS = acute otitis media Severity of Symptom score; IQR =
interquartile range.
a
The AOM-SOS scores range from 0 to 14 with higher scores
indicative of greater symptom severity.

Outcome

Unilateral

High school

(n = 109)

8 (5)

4 (3.6)
92.8 (11.2)

Type of AOM

Vocational

Educational Video

(n = 110)

Data are reported as n (%).
a
Analgesics consisted of either ibuprofen or acetaminophen.
b
Antibiotics were prescribed to all children of enrolled participants.

economic policies. Greater absenteeism from work has
been described, ranging from 16% among Finnish
parents of children on amoxicillin-clavulanate33 to as
high as 67% in an international sample.7
Although we found a clinical and statistical benefit
of video over paper instructions, there were no differences accessing additional sources of information.
Therefore, it is unclear if and how the video produced
an improvement in symptom scores. One possibility is
that the open-label design may have introduced bias
such that parents who watched the video simply perceived a relatively greater improvement in AOM symptoms. It is also possible that parents in the video
group may have been more likely to utilize
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Table 4
Parental Knowledge and Functional Outcomes
Outcome

Paper Handout

Number of correct preintervention knowledge questionnaire answers (maximum 10)

Educational Video

p-value

(n = 110) 6.9 (1.7) (n = 109) 7.1 (1.2) N/A

Number of correct postintervention knowledge questionnaire answers (maximum 10) (n = 110) 9.2 (1.3) (n = 109) 8.8 (1.8) 0.07
Children with had at least one healthcare visit within 3 days of discharge
a

(n = 72) 10 (13.9)

(n = 77) 8 (10.4)

0.49

(n = 72) 1.1 (2.1)

(n = 77) 1.2 (1.5)

0.62

Number of workdays missed by parentb

(n = 68) 0.8 (1.9)

(n = 72) 0.5 (1)

0.05

Parent satisfaction score (maximum 5), median (IQR)

(n = 72) 5 (1)

(n = 77) 5 (1)

0.3

Number of days missed of activities/daycare/school

Data are reported as mean (SD) or n (%) unless otherwise speciﬁed.
IQR = interquartile range.
a
All children attended a daytime activity, nursery school, elementary school, or daycare.
b
Includes only parents who worked outside the home.

nonpharmacologic therapies (rocking, holding, nonnutritive sucking), all of which have been found to
reduce pain.41 Although a greater proportion of parents who received written instructions provided analgesia, we did not assess whether or not it was optimally
dosed. However, we expect that the process of randomization would have accounted for both known
and unknown sources of potential bias. Although this
was not formally tested postdischarge, a more likely
possibility is that there may have been greater retention of information in the video group. There is ample
evidence that written discharge instructions are often
poorly understood10,12,14,15 or altogether not read.10
Retention of knowledge has been found to be greater
with verbal reinforcement of written discharge instructions,42 and the video used both verbal and written
communication. Cartoon illustrations were also featured in the video; this format has been associated
with greater parental comprehension and compliance
with ED discharge instructions.40 A final possibility is
that the instruments used to measure knowledge and
medication may not have been granular enough to
detect between-group differences that may have subtly
influenced AOM symptoms. Using video as an
adjunct to written instructions has been found to
improve parental knowledge of fever, gastroenteritis,
and asthma.18 Although a multimodal approach was
not used in our study, a combination may have led to
greater knowledge retention.
LIMITATIONS
Low health literacy and limited English proficiency
have been cited as risk factors for errors in management of discharge instructions among parents.12 Our
sampling frame included a relatively large proportion

of middle-income-class parents with higher education.
Therefore, our results cannot be reliably generalized to
the demographic that are most at risk from poor comprehension of discharge instructions. We used paper
discharge instructions as the comparator because it
was the standard of care at our center. The effect sizes
cannot be generalized to other settings where verbal
instructions are predominantly used. However, written
instructions have been shown to impart superior
knowledge acquisition to verbal instructions,18,20,22
and the effect size we observed may have been larger
if our comparator group received verbal instructions.
Finally, the diagnosis of AOM was not definitively
confirmed (via tympanograms, for example) but rather
was based on the clinical assessment of the treating
physician. However, we felt that this was the most
pragmatic approach and physicians in both groups
were certain enough of the diagnosis of AOM to prescribe antibiotics.
CONCLUSIONS
Children of parents with acute otitis media who
watched a 5-minute video in the ED detailing the identification and management of pain and fever experienced a clinically important and statistically significant
decrease in symptomatology compared to a paper
handout. Both interventions were associated with high
parental knowledge and satisfaction and were associated with clinically important reductions in symptoms
within 3 days. Our findings suggest that video discharge instructions are beneficial for ED use among
parents of children with acute otitis media. Further
study is required to examine if video discharge instructions may be related to improved symptomatology of
other illnesses.
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